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There is probably no disease of fruit trees so thoroughly destructive
as pear blight, or fire blight, which attacks pears, apples, and other
pomaceous fruits. Some diseases may be more regular in their annual
appearance, and more persistent in their attacks on the fruits men-
tioned, but when it does appear pear blight heads the list of disastrous
maladies. Again, no disease has so completely baffled all attempts to
find a satisfactory remedy, and, notwithstanding the great progress
made within the last ten years in the treatment of plant diseases by
spraying and otherwise, pear blight has until recently continued its
depredations unchecked. Itis now known, however, that the disease
can be checked by simply cutting out the affected parts. This was
one of the first methods tried in endeavoring to combat the disease, but
came to be generally regarded as worthless. The remedy which will
be discussed in this paper is, in a general way, so similar to the old one
that at first it may be difficult to see that anything new has been dis-
covered. In the process now proposed, however, there are three vital
improvements, namely, the thoroughness and completeness with which
the work is carried out, the time when the cutting should be done, and
a thorough knowledge of the disease so as to know how to cut.

The method of holding the blight in check was discovered through
a careful scientific investigation of the life history of the microbe
which causes it. The investigations were carried on in the field and
laboratory, and extended over several years. In the short account
which follows no attempt will be made to enter into the details of the
work, nor to introduce all the evidence to prove the various state-
ments, but simply to give such points as will enable the reader to
intelligently carry out the method advocated.

WHAT IS PEAR BLIGHT?

Pear blight may be defined as a contagious bacterial disease of the
pear and allied fruit trees. . It attacks and rapidly kills the blossoms,
young fruits, and new twig growth, and runs down in the living bark
to the larger limbs, and thence to the trunk. While the bacteria
themselves rarely kill the leaves, at most only occasionally attacking
the stems and midribs of the youngest ones, all the foliage on the
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blighted branches must of course eventually die. The leaves usually
succumb in from one to two weeks after the branch on which they
grow is killed, but.remain attached, and are the most striking and
prominent feature of the disease.

The most important parts of the tree killed by the blight are the
inner bark and cambium layer of the limbs and trunk. Of course,
when the bark of a limb is killed, the whole limb soon dies, but where
the limb is simply girdled by the disease, it may send out leaves again
the next season and then die. All parts of the tree below the point
reached by the blight are healthy, no more injury resulting to the
unaffected partsof the tree than if the blighted parts had been killed
by fire or girdling.

Blight varies greatly in severity and in the manner in which it
attacks the tree. Sometimes it attacks only the blossom clusters or
perhaps only the young tips of the growing twigs; sometimes it runs
down on the main branches and trunk; and again it extends down
only a few inches from the point of attack. The sudden collapse of
the foliage on blighted branches has led many to believe that the
disease progresses more rapidly than it really does. It rarely extends
farther than 2 or 3 inches from the point of attack in one day, but
occasionally reaches as much as 1 foot.

It is an easy matter to determine when the disease has expended
itself on any limb or tree. When it is still progressing, the discolored,
blighted portion blends off gradually into the normal bark, but when
it has stopped there is a sharp line of demarcation between the dis-
eased and healthy portions.

CAUSE OF THE DISEASE. _
Pear blight is caused by a very minute microbe of the class bacteria.
This microbe was discovered by Prof. T. J. Burrill, in 1879, and is
known to science as Bacillus amylovorus. The following are the
principal proofs that it causes the disease: (1) The microbes are found
in immense numbers in freshly blighted twigs; (2) they can be taken
from an affected tree and cultivated in pure cultures, and in this way
can be kept for months at a time; (3) by inoculating a suitable healthy
tree with these cultures the disease is produced; (4)in a tree so inocu-
lated the microbes are again found in abundauce.

LIFE HISTORY OF THE MICROBE.

Blight first appears in spring on the blossoms. About the time the
tree is going out of blossom certain flower: clusters turn black and dry
up as if killed by frost. This blighting of blossoms, or blossom blight,
as it is called, is one of the most serious features of pear blight. One
of the most remarkable things about this disease is the rapidity with
which it spreads through an orchard at blooming time. This pecu-
liarity has thrown much light on the way the microbes travel about,
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which they do quite readily, notwithstanding the fact that they are
surrounded and held together and to the tree by sticky and gummy
substances. They are able to live and multiply in the nectar of the
blossom, from whence they are carried away by bees and other insects,
which visit the blossoms in great numbers for the honey and pollen.
If a few early blossoms are infected, the insects will scatter the disease
from flower to flower and from tree to tree until it becomes an epi-
demic in the orchard. We shall see later how the first blossoms are in-
fected. From the blossoms the disease may extend downward into the
branches or run in from lateral fruit spurs so as to do a large amount
of damage by girdling the limbs. Another way in which the blight
gains entrance is through the tips of growing shoots. In the nursery,
when trees are not flowering, this is the usual mode of infection.
This is often called twig blight, a good term to distinguish it from
blossom blight, provided it is understood that they are simply differ-
ent modes of attack of the same disease.

CONDITIONS AFFECTING THE DISEASE.

The severity of the attacks, that is, the distance which the blight
extends down the branches, depends on a number of different condi-
tions, somé of which are under the control of the grower. It is well
known, however, that the pear and quince are usually attacked oftener
than the apple. Some varieties of pears, like Duchess and Keiffer,
resist the disease much better than others, such as Bartlett and Clapps
Favorite. It may be stated in a general way that the trees most
severely injured by blight are those which are healthy, vigorous, well
cultivated, and well fed, or, in other words, those that are making
rapid growth of new, soft tissues. Climatic conditions greatly influ-
ence the disease, warm and moist weather, with frequent showers,
favoring it; dry, cool, and sunny weather hindering it, and very dry
weather soon checking it entirely. _

The pear-blight microbe is a very delicate organism and can not
withstand drying for any length of time. In the blighted twigs ex-
posed to ordinary weather it dries out in a week or two and dies. It
causes the greater part of the damage in the month or two following
blossom time, but twig blight may be prevalent at any time through
the summer when new growth is coming out. In the nursery severe
attacks often occur through the summer. In the majority of cases,
however, the disease stops by the close of the growing season. At that
time the line of separation between the live and dead wood is quite
marked, and probably not one case in several hundred would be found
where the diseased wood blends off into the healthy parts and the
blight is still in active progress. In the old, dried bark, where the
disease has stopped, the microbes have all died and disappeared.

It has been claimed that the blight microbe lives over winter in the
soil, and for a long time the writer supposed this to be the case, but
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after careful investigation the idea was abandoned, for in no instance
could it be found there. Unless the microbes keep on multiplying
and extending in the tree, they soon die out. This is a very impor-
tant point, for it affords opportunity to strike the enemy at a disad-
vantage. In certain cases the blight keeps up a sort of slow battle
with thé tree through the summer, so that at the clese of the season,
when the tree goes into a dormant condition, active blight is still at
work in it. 'This is also true of late summer and autumn infections.
In these cases the blight usually eontinues through the winter. The
germs keep alive along the advancing margin of the blighted area,
and although their development is very slow, it is continuous. Prob-
ably the individual mierobes live longer in winter. At any rate, the
infected bark retains its moisture longer, and generally the dead bark
contains living microbes during a much longer period than it does in
summer. It has already been found that this mierobe stands the eold
well. Even when grown in broth in a warm room they may be frozen
or placed in a temperature of 0° F. and not suffer.

‘When root pressure begins in early spring the trees are gorged with
sap. Under these favorable conditions the microbes which have lived
over winter start anew and extend into new bark. The new blight
which has developed in winter and spring is easily recognized by the
moist and fresh appearance of the blighted bark, as contrasted with
the old, dead, and dry bark of the previous summer. The warm and
moist weather whieh usually brings out the blossoms is particularly
favorable to the development of the disease. At this time it spreads
rapidly, and the gum is exuded copiously from various points in the
bark and runs down the tree in a long line. Bees, wasps, and flies are
attracted to this gum, and undoubtedly carry the microbes to the blos-
soms. From these first flowers it is carried to others, and so on till
the blossoms are all killed or until the close of the blooming period.
Even after the blooming period it is almost certain that insects acci-

_dentally carry the blight to the young tips and so are instrumental in
causing twig blight also. The key to the whole situation is found in
those cases of active blight (comparatively few) which hold over
winter. If they can be found and destroyed, the pear-blight question
will be solved, for the reason that without the microbes there can be
no blight, no matter how favorable the conditions may be for it; to
use a commeon expression, there will be none left for seed.

TREATMENT FOR PEAR BLIGHT.

The treatment for pear blight may be classed under two general
heads: (1) Methods which aim to put the tree in a condition to resist
blight or to render it less liable to the disease; and (2) methods for
exterminating the microbe itself, which is of first importance, for if
carried out fully there ean beno blight. The methods under the first
head must unfortunately be directed more or less to checking the
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growth of the tree, and therefore are undesirable except in cases
where it is thought that the blight will eventually get beyond control
in the orchard. Under the head of cultural methods which favor or
hinder pear plight, as the case may be, the following are the most
important: "

Pruning.—Pruning in winter time, or when the tree is dormant,
tends to make it grow and form a great deal of new wood, and on
that account it favors pear blight. Withholding the pruning knife,
therefore, may not otherwise be best for the tree, but it will reduce to
some extent its tendency to blight.

Fertilizing.—The better a tree is fed the worse it will fare when
attacked by blight. Trees highly manured with barnyard manures
and other nitrogenous fertilizers are especially liable to the disease.
Overstimulation with fertilizers is to be avoided, especially if the soil
is already well supplied. .

Cultivation.—The same remarks apply here as in the case of ferti-
lizing. A well-cultivated tree is more inclined to blight than one
growing on sod or untilled land, although the latter often do blight
badly. Generally good tillage every year is necessary for the full
development of the pear and quince trees, and is more or less so for
the apple in many parts of the country, but the thrift that makes a
tree bear good fruit also makes it susceptible to blight. Check the
tree by withholding tillage, so that it makes a short growth and bears
small fruit, and it will be in a better condition to withstand blight
than it would were it cultivated. In cases where thrifty orchards are
attacked by blight and threatened with destruction, it may often be
desirable to plow them once in the spring and harrow soon after the
plowing, to plow them only, or to entirely withhold cultivation for a
year, mowing the weeds and grass or pasturing with sheep. A good
way is to plow the middle of the space between the rows, leaving half
the ground untouched. .

Irrigation.—In irrigated orchards the grower has the advantage of
having control of the water supply. When such orchards are attacked,
the proper thing to do is to withhold the water supply or reduce it to
the minimum. Only enough should be supplied to keep the leaves
green and the wood from shriveling.

FExtermination of the blight microbe.—We now come to the only
really satisfactory method of controlling pear blight—that is, exter-
minating the microbe, which causes it, by cutting out and burning
every particle of blight when the trees are dormant. Not a single
case of active blight should be allowed to survive the winter in the
orchard or within a half mile or so from it. Every tree of the pome
family, including the apple, pear, quince, Siberian crab apple, wild
crab apple, the mountain ash, service berry, and all the species of
Crategus, or hawthorns, should be examined for this purpose, the
blight being the same in all. The orchardist should not stop short of
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absolute destruction of évery case, for a few overlooked may go a
long way toward undoing all his work. Cutting out the blight may
be done at any time in the winter or spring up to the period when
growth begins. The best time, however, is undoubtedly in the fall,
when the foliage’is still on the trees and the contrast between that
on the blighted and that on the healthy limbs is so great that it is an
easy matter to find all the blight. It is important to cut out blight
whenever it is found, even in the growing season. At that time of
year, however, it can not be hoped to make much headway against
the disease, as new cases constantly occur which are not sufficiently
developed to be seen when the cutting is done. In orchards where
there are only a few trees, and the owner has sufficient time to go over
them daily, he will be able to save some which would otherwise be
lost. However, when the trees stop forming new wood, the campaign
should begin in earnest.

Of course, the greater part of the blight can be taken out the first
time the trees are gone over. If this be in midsummer, the trees should
all be again carefully inspected in the autumn, just before the leaves
shed, so as to get every case that can be seen at that time. After
this a careful watch should be kept on the trees, and at least one
more careful inspection given in spring before the blossoms open. It
would doubtless be well to look the trees over several times during
the winter to be certain that the blight is completely exterminated.
In order to do the inspecting thoroughly it is necessary to go from tree
to tree down the row, or in the case of large trees to walk up one side
-of the row and down the other, as in simply walking through the
orchard it is impossible to be certain that every case of blight has
been cut out.

The above line of treatment will be even more efficacious in keep-
ing unaffected orchards free from the blight. A careful inspection
of all pomaceous trees should be made two or three times during the
summer and a sharp lookout kept for the first appearance of the
blight. It usually takes two or three years for the disease in an
orchard to develop into a serious epidemie, but the early removal of
the first cases will prevent this and save a great deal of labor later
and many valuable trees.

In doing this work it must be remembered that success can be
attained only by the most careful and rigid attention to details.
‘Watch and study the trees, and there is no question that the time
thus spent will be amply repaid.



